ABSTRACT PURPOSE: To determine the outcome after glued aniridia intraocular lens (IOL) and glued IOL with iridoplasty in eyes with combined lens capsular and iris defi ciency.
RESULTS:
Eleven eyes underwent glued aniridia IOL and 16 eyes underwent glued IOL with iridoplasty. There was signifi cant improvement in (spectacle) corrected distance visual acuity (CDVA) (P = .002). Postoperatively, pigment dispersion on the IOL (n = 1) and raised intraocular pressure was seen in the glued aniridia IOL group and chronic uveitis (n = 1), cystoid macular edema (n = 1), and hyphema (n = 1) in the glued IOL with iridoplasty group. The CDVA remained unchanged in 14 eyes (51.8%) and improved in 13 eyes (48.1%). There was a difference in postoperative CDVA (P = .001) between eyes with glued aniridia IOL and glued IOL with iridoplasty. There was no IOL decentration, retinal detachment, corneal decompensation, or endophthalmitis. There was reduction in glare and photophobia.
CONCLUSIONS: Both glued aniridia IOL and glued IOL/ iridoplasty showed good functional and anatomical results with fewer complications in eyes with lens capsule and iris defi ciency. However, long-term follow-up is required.
[J Refract Surg. 2013;29(5): 342-347.] ris tissue defects along with lens capsule defi ciency are known to occur in globe injuries and rarely after ophthalmic surgery.
1,2 Traumatic cataract may be accompanied by iris colobomas, pupil seclusion, mydriasis, other pupillary abnormalities, and iridodialysis. Congenital iris defi ciency due to aniridia, anterior segment dysgenesis, or coloboma 3 is also known to be associated with cataract or zonular defi ciency preventing normal intraocular lens (IOL) implantation. The usual management of combined iris and lens capsule defi ciency is by sutured scleral fi xated iris prosthetic implants or iridoplasty with scleral fi xated IOL. Glued aniridia IOL 4 has been used for correction of aniridia with lens capsule defi ciency. In this study, we presented the surgical modifi cations to manage the partial or total iris defects with capsular defi ciency using the glued IOL technique. 5 
PATIENTS AND METHODS
Patients with combined iris and lens capsule defi ciency treated from March 2007 to March 2011 were included. Congenital aniridia with subluxated cataract, traumatic total aniridia with aphakia, traumatic sectoral iris defects with subluxated cataract, and surgical aphakia with sectoral iris defects were included. Glued iris prosthesis (aniridia IOL implanted by glued IOL method) was performed in eyes with total iris defect (either congenital or acquired). In partial or sectoral iris defect, glued posterior chamber IOL with iridoplasty (McCannel suture with Siepser slip knot) was combined.
GLUED IRIS PROSTHESIS
A polymethylmethacrylate aniridia IOL 4 (Intra Ocular Care, Gujarat, India) was used. The optic had a central clear Lensectomy was initially performed to remove the subluxated cataractous lens. Then the aniridia IOL was implanted in the posterior chamber using the described glued IOL method. 5 Because eyes with congenital aniridia are often associated with limbal stem cell deficiency, care was taken to keep the incision posterior to the stem cells, peritomy was minimal, and electrocautery of scleral tissue or limbus was avoided. Seven of 8 eyes with congenital aniridia underwent trabeculectomy (limbal based incision) combined with glued aniridia IOL for intraocular pressure (IOP) control.
GLUED IOL WITH IRIDOPLASTY
A three-piece foldable IOL (Sofport; Bausch & Lomb, Rochester, NY) was implanted in the posterior chamber using the glued IOL technique followed by iridoplasty. McCannel suture with Siepser slip knot technique 6, 7 was used to correct the pupillary defect.
POSTOPERATIVE PERIOD
All patients were prescribed topical 1% predisolone acetate and 0.3% gatifl oxacin in the postoperative period for 4 weeks. Patients uncooperative for followup examination were excluded. Uncorrected distance visual acuity (UDVA), corrected distance visual acuity (CDVA) with Snellen visual acuity charts, IOP (noncontact tonometry), slit-lamp biomicroscopy, dilated fundus examination, and anterior chamber cellular reaction (standardization of uveitis nomenclature) were analyzed. Endothelial cell count and percentage of specular cell loss were determined by semi-automated analysis of endothelial pictures (SP-2000P; Topcon, Tokyo, Japan). The SRK/T formula was used for IOL power calculation. Postoperative visual improvement in spectacle CDVA, change in IOP, corneal status, and posterior segment changes were analyzed. We examined the stability of IOL in serial follow-up by clinical examination. We also evaluated the cosmetic results of the procedures. The serial anterior segment photographs were graded by an independent observer on a 5-point scale: 1, unacceptable; 2, poor; 3, satisfactory; 4, good; and 5, excellent. Postoperatively, patients were also asked to report whether they experienced improvement in glare and photophobia symptoms. To evaluate the subjective degree of glare disability, patients were asked to report their level of diffi culty in bright-light or high-contrast settings. Using a 4-point scale (none 0, mild +, moderate ++, and severe +++), patients graded their preoperative and postoperative glare disability.
STATISTICAL ANALYSIS
Data were entered in Microsoft Excel (Microsoft Corporation, Redmond, WA) and analyzed using SPSS software version 16.1 (SPSS Inc., Chicago, IL). The data did not follow normal distribution and hence the nonparametric test was used. P values less than .05 were considered statistically signifi cant.
RESULTS
Twenty-seven eyes of 25 patients were analyzed in the retrospective case series. There were 11 eyes (9 patients) and 16 eyes (16 patients) that had undergone glued aniridia IOL and glued IOL with iridoplasty, respectively. The mean follow-up after surgery was 13.6 ± 12.1 months (range: 6 to 48 months). There were 11 eyes with traumatic etiology and the mean time period since trauma was 10.6 months (range: 4 days to 26 months). The mean age was 36.1 years (range: 5 to 71 years). The demography, indications, and preoperative status of the eyes of the patients are provided in Table 1 .
The mean preoperative and postoperative UDVA (logMAR) was 0.09 ± 0.11 and 0.43 ± 0.25, respectively (P < .001) (Table A, available as supplemental material in the PDF version of this article). The mean preoperative and postoperative CDVA was 0.46 ± 0.19 and 0.53 ± 0.26, respectively (P = .003). CDVA remained unchanged in 14 eyes (51.8%) and improved in 13 eyes (48.1%). There was a signifi cant difference in the postoperative UDVA (Mann-Whitney U test, P = .003) and CDVA (P = .001) between eyes with glued aniridia IOL and glued IOL with iridoplasty (Figure 1) .
There was signifi cant difference (Wilcoxon signed rank test P < .001) between the mean preoperative (18.3 ± 6.2 mm Hg) and postoperative (13.8 ± 3.3 mm Hg) IOP. Seven of 8 eyes with congenital aniridia underwent trabeculectomy combined with glued aniridia IOL for IOP control. There was a signifi cant reduction (P = .018) in the IOP after surgery in all eyes, although one patient required continuous postoperative antiglaucoma medication for IOP control. Table 2 lists complications noted postoperatively. There was no endophthalmitis seen in any of the eyes. The mean preoperative and postoperative endothelial cell density was 2,354.9 ± 502.7 and 2,223.6 ± 451.7 cells/mm 2 , respectively ( Table A) . There was signifi cant reduction in the endothelial cells (P < .001). The mean percentage loss was 4.89% ± 2.98%.
There was decrease in glare disability in all eyes that had preoperative glare. Severe daytime glare noted in 40.7% of the eyes preoperatively decreased to 0% in the postoperative period. However, mild daytime glare was noted in 7.4% of eyes postoperatively. The mean preoperative glare disability score for the entire group was 2. Glare disability improved in 23 of 27 eyes (85.1%), resulting in an overall mean postoperative glare score of 0.1. Photophobia decreased in 14 eyes. Cosmetic appearance was excellent in 9 eyes and good in 12 eyes (Figures 2 and 3) . DISCUSSION IOL implantation alone without addressing the iris defi ciency may potentially result in a worse functional visual quality due to aberrations induced by light at the margin of the IOL. Congenital aniridia is known to be associated with subluxated cataract or zonular weakness, whereas trauma may lead to iris defi ciency, mydriasis, or iridodialysis. Therefore, management of both iris and lens capsular defi ciency by glued posterior chamber IOL implantation with iris defect correction (either by aniridia IOL or iridoplasty) providing 8 and has seen many iterations over the years. Recently, Tanzer and Smith 9 implanted a black iris diaphragm in eyes with aniridia and aphakia. However, the aniridia IOL was transsclerally fi xated with sutures in eyes with lens capsular defi ciency. Pozdeyeva et al. 10 placed the iris lens diaphragm in the ciliary sulcus and showed good results. Dong et al. 11 reported transcleral suture fi xation of iris prosthesis in vitrectomized eyes. Endocapsular iris prosthesis for iris defects and small incision iris prosthesis for functional and traumatic iris defi ciency have also been reported. 12 In all previous reports 9,11,13-15 of IOL implantation in eyes with defi cient capsules, the aniridia IOL is transsclerally fi xated with sutures. This is the fi rst case series of combined surgical management of iris and lens deficiency with the glued IOL technique. Intrascleral sutureless posterior chamber IOL implantation in eyes with defi cient capsule was introduced by Gabor and Pavlidis 16 We used scleral fl aps to cover the haptics in the scleral tunnel and fi brin glue to create a hermetic seal, unlike Gabor and Pavlidis, whereby the haptics are introduced directly into the scleral tunnel. As compared to sutured aniridia IOL, 10-0 or 9-0 polypropylene, which is used for transcleral fi xation, is not used. Instead scleral tuck and fi brin glue are used for good surgical adhesion. Our earlier reports on the glued IOL method 4, 5, 17, 18 have shown good results with IOL centration. The limitation with aniridia IOL implantation with this method is the need for large incisions that can lead to postoperative astigmatism. However, with partial iris defects where glued IOL with foldable lens is combined with the usual iridoplasty, the incision is limited to smaller size and lesser postoperative induced astigmatism. Care is taken to prevent excess damage to the limbus, especially in congenital aniridia where coexisting limbal stem cell defi ciency is reported. Limbal-based peritomy, limiting peritomy to minimal size, conjunctival incisions posterior to the stem cells, such as a limbal-based trabeculectomy incision, decreasing the size of the scleral fl aps, and avoiding excess cautery are the steps taken to reduce the stem cell damage. It should be noted that glued aniridia IOL can be performed with any available aniridia IOL that has rigid haptics and there is no need for special lenses. Similarly, glued IOL with iridoplasty can be performed with any three-piece foldable IOL.
Hanumanthu and Webb 19 reported retinal detachment after iris prosthesis. According to their report, eyes that have undergone surgery for traumatically disorganized anterior segment are likely to have an increased tendency toward proliferative postoperative infl ammation. There were no sight-threatening complications observed in any of the operated eyes in our case series. None of the eyes developed retinal detachment or endophthalmitis. Elevated IOP was the most common postoperative complication reported after implantation of the full-sized black aniridia IOL. 15, [20] [21] [22] [23] However, there was only one patient with congenital aniridia who had increased IOP postoperatively and was treated 22 reported bullous keratopathy on a long-term evaluation of eyes with black diaphragm aniridia IOL. Posterior capsule opacifi cation has also been reported 23 in eyes with sulcus-inserted aniridia IOL after phacoemulsifi cation cataract surgery. However, posterior capsule opacifi cation is absent in eyes that have undergone glued aniridia IOL because the lens is removed with the capsular bag.
IOL power calculation is another important factor affecting visual outcome in the postoperative period. By defi nition, the anterior segment is malformed in aniridia, but the SRK/T formula predicts the postoperative effective lens position using constants derived from standard eyes. It is also diffi cult to gain accurate axial length measurements from patients who have a congenital absence of the fovea. Preexisting nystagmus can also prevent accurate power calculation. However, Aslam et al. 23 showed that biometry was reasonably accurate while implanting black iris diaphragm IOL for aniridia. The non-improvement of CDVA in 14 eyes (51.8%) was due to the preexisting foveal hypoplasia, nystagmus, and amblyopia. Improvement in Snellen visual acuity can be attributed to the removal of the cataract and correction of aphakia. Although glare acuity was not recorded objectively, which is one limitation of the evaluation, patients consistently noted improvement in their quality of vision and glare disability after surgery. Asian eyes have dark iris pigments compared to the western population. Hence, clinical cosmesis grading of these eyes compared to the original scale may not correlate. Moreover, the follow-up was still fairly early and long-term evaluation of how well the haptics stay "tucked" within the scleral passageway should be analyzed by serial imaging or clinical examination. We may have to also compare the difference in the mechanics and long-term stability of rigid and foldable haptics. We have included varied indications such as traumatic aniridia and congenital aniridia that have different presentations; this may also affect our interpretation of functional results. However, the anatomical stability and complications can still be evaluated by combining these varied clinical conditions.
Operating on a traumatized or congenitally aniridic eye presents special challenges. From our results we believe that in cases with defi cient capsule, implantation of glued aniridia IOL for total aniridia and glued foldable IOL with iridoplasty for partial iris defects is a safe and effective method. Although long-term studies are required, we believe the combined method has a useful role in anterior segment reconstruction procedures. 
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